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ABSTRACT OF THE DISCLOSURE 

A ^fit ir>^froT. p;^j-pj««j.«^ extruding member defining 
an elongated shank member adapted to be supported 
and driven at one end by a rotary member and including 
a second work-engaging end portion provided with a 
terminal end portion gradually tapering in diameter 
toward its free terminal end, the cross-sectional shape 
of the tapering end portion being circular throughout its 
length and therefore completely free of cutting edges 
adapted to remove material from a sheet of material 
through which the tapering end portion is being advanced 
during rotation of the shank member. 



This invention relates to a novel and useful drill and 
more specifically to a shank-type drill having one end 
adapted to be engaged in and by a chuck mounted on a 
driven shaft for rotation of the shank-type drill by the 
driven shaft. The end of the shank-type drill remote 
from the end thereof adapted to be engaged in and by a 
chuck gradually tapers to a sharp point and the tapering 
portion of the drill is of substantially constant cross- 
sectional shape throughout its length and is free of cutting 
edges adapted to remove material from a sheet of material 
through which the tapremg end portion of the shank- 
type drill is being advanced during rotation of the drill. 

By this construction the pointed end of the drill may, 
while being rotated about its longitudinal axis, be ad- 
vanced against a sheet of relatively soft metal sudh as 
aluminum. Contmued rotation of the drill and axial 
pressure thereon to force the point of the drill through 
the sheet metal results in the point of the drill piercing 
the sheet metal to form an aperture therethrough 'With 
the material of the sfheet metal previously disposed in 
the area of the sheet through which the aperture is formed 
being forced laterally outwardly of the sheet of metal 
from both sides thereof so as to axially elongate the 
aperture formed through the sheet metal to an extent 
wherein the ultimate aperture or bore formed through 
the sheet metal has a length greater than twice the thick- 
ness of the sheet metal. By forming apertures in sheet 
metal in this manner sheet metal screws subsequently 
engaged with the sheet material by being threadedly 
engaged with the material of the sheet metal defining 
the aperture and disposed thereabout are threadedly en- 
gaged with the Sheet metal throughout a greater portion 
of their length thereby proportionally increasing the grip 
which is afforded by the sheet metal screw or fastener 
on the sheet metal. 

The main object of this invention is to provide an 
improved drill for forming apertures in relatively soft 
sheet metal in a manner such that the resultant aperture 
is appreciably elongated beyond the thickness of the sheet 
material in which the aperture is formed. 

Another object of this invention is to provide an im- 
proved drill in accordance with the immediately preceding 
object and including means by which the material laterally 
outwardly displaced from the area of the sheet metal in 
which the aperture is formed by the drill of the instant 
invention may be somewhat compacted and thus rendered 
more dense so as to still further increase the securement 
of a sheet metal fastener on the sheet metal in which 
the aperture is formed. 
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Still another object of this invention is to provide an 
improved drill for forming large diameter apertures in 
relatively soft sheet metal and also to enlarge existing 
apertures in sheet metal in a manner such that the en- 
^ larged aperture is appreciably elongated beyond the 
thickness of the sheet material in which the enlarged 
aperture is formed. 

A further object of this invention is to provide an im- 
proved drill in accordance with the above main object 
and including means by whidh the elongated aperture 
formed by the drill may he threaded during the aperture 
forming operation of the drill. 

Another object of this invention is to provide an im- 
proved drill in accordance with the immediately preceding 
15 object and constructed in a manner whereby it is adapted 
to form large apermres in sheet material as well as to 
enlarge existing apertures formed in sheet material. 

A still further object of this invention is to provide an 
improved drill m accordance with the immediately pre- 
20 ceding object and including means for initially forming 
the aperture which is to be enlarged during a single 
operation of the drill. 

Still another object of this invention is to provide an 
improved threaded sheet metal fastener of the sheet 
25 metal screw-type and constructed in accordance with the 
present invention so as to be adapted to form the aperture 
in sheet material in which the fastener is to be secured. 

A final object of this invention to be specifically enu- 
merated herein is to provide an improved drill in accord^ 
30 ance with the preceding o'biects which will conform to 
conventional forms of manufacture, be of simple con- 
struction and easy to use so as to provide a device that 
will be economically feasible, long lasting and relatively 
trou'ble free in operation. 
35 These together -with other objects and advantages which 
will become subsequently apparent reside in the details 
of construction and operation as more fully hereinafter 
described and claimed, reference being had to the ac- 
companying drawings forming a part hereof, wherein 
40 like numerals refer to like parts throughout, and in which: 
FIGURE 1 is a side elevational view of the improved 
driU of the instant invention with a driving chuck there- 
for illustrated in phantom lines and the drill positioned 
above a section of sheet metal suitably hacked by means 
of an apertured support; 

FIGURES 2 and 3 are fragmentary side elevational 
views of the improved drill on somewhat of an enlarged 
scale illustrating sequential positions of the improved drill 
while forming an aperture in a section of sheet metal; 
50 . ^IG^RE 4 is a fragmentary enlarged side elevational 
view of the improved drill with the portion of the drill 
disposed on one side of a plane passing through the longi- 
tudinal centerline thereof illustrated in vertical section; 
^ FIGURE 5 is an enlarged fragmentary horizontal sec- 
g- tional view taken substantially upon the plane indicated 
by the section line 5 — 5 of FIGURE 4; 

FIGURE 6 is an enlarged fragmentary horizontal sec- 
tional view similar to that of FIGURE 5 but illustrating 
the cross-sectional shape of a modified form of improved 
drUl; 

FIGURE 7 is a fragmentary vertical sectional view 
taken through a section of sheet metal having an aperture 
formed therethrough in accordance with the present in- 
vention and shown with a sheet metal fastener securing 
a second section of sheet material to the first-mentioned 
sheet of material; 

FIGURE 8 is a fragmentary vertical sectional view 
similar to that of FIGURE 7 hut iUustrating the manner 
in which the corresponding fastener is engaged with a 
70 supporting panel of sheet material having an aperture 
formed therethrough in the conventional manner by means 
of a drill or punch adapted to remove material from the 
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sheet in the area which is to have the aperture formed 
therein; 

FIGURE 9 is a fragmentary side elevational view of a 
■modified form of shank-type drill similar to the drill illus- 
trated in FIGURES 1-5 but adapted to form a large diam- 
eter axially elongated aperture in sheet material and also 
to enlarge and axially elongate an aperture formed in 
sheet material by conventional drill methods; 

FIGURE 10 is a side elevational view of a further 
modified form of shank-type drill similar to that illustrated 
in FIGURE 1 but including external threads on the upper 
end portion of its sheet metal piercing shank portion 
adapted to form threads in the elongated aperture formed 
thereby; 

FIGURE 11 is a side elevational view of a further 
modified form of shank-type drill similar to that illustrated 
in FIGURE 9 but provided with threads on the upper 
end portion of the sheet material piercing shank portion 
thereof; 



The end of the tapering end portion 22 remote from 
the pointed terminal end 24 thereof terminates in a con- 
stant diameter portion 28. The constant diameter portion 
28 in turn terminates in a radially outwardly projecting 
annular shoulder 30 defined by the adjacent end of a 
diametrically enlarged end portion of the drill 10 de- 
fining the base end 18 thereof. 

The shoulder 30 includes a shallow circumferential 
groove 32 opening toward the pointed terminal end 24 
and which is generally semicylindrical in cross-section 
and curves smoothly outwardly and toward the pointed 
ierminal end 24 from the rear end iporlion of the constant 
diameter portion 28. 

From FIGURE 5 of the drawings it may be seen that 
j5 the tapering terminal end portion 22 is substantially cir- 
cular throughout its entire length. However, from FIG- 
URE 6 of the drawings it may 'be seen that a modified 
form of drill generally referred to 'by the reference nu- 
meral 34 includes a tapering terminal end portion 36 



^ ^ iiitiai uiv^iuuca a lapciiiig Lcrminai enu 

FIGURE 12 is a side elevational view of yet a further 20 which is generally triangular in cross-section 
lodified form of shank-tvn^ drill cimilnr fn thnt iiine X/r^n,, ntUaw — «i 
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Many other cross-sectional shapes other than circular 
and triangular may be utilized in constructing the tapered 
terminal end portions 22 and 36 of the drills 10 and 34^, 
However, whatever cross-sectional shape is utilized, the 
tapered terminal end protion should he free of edges 
thereof which would effect a cutting action on the sheet 
metal to be apertured in a manner such to remove mate- 
rial from the sheet material in the area thereof which 
is to 'be apertured by the drill. 

With attention now directed more specifically to FIG-" 
URES 1-3 of the drawings it may be seen that the drill 
10 is first rotated at high speeds and then advanced 
against the sheet 14. As soon as the pointed terminal end 
24 engages the sheet 14 while rotating at high speeds it 
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•modified form of shank-type drill similar to that illus- 
trated in FIGURE 11 of the drawings but including a 
conventional twist drill lower terminal end portion on its 
tapered shank portion adapted to initially drill a small 
diameter aperture in sheet material which is to be en- 25 
larged and axially elongated by the tapered shank portion 
of the drill; and 

FIGURE 13 is a side elevational view of a threaded 
type fastener constructed in accordance with the present 
invention and including a pointed conical tip on its lower 30 
end portion disposed below a smooth constant diameter 
lower shank portion above which is disposed the upper end 
portion of the shank portion which is externally threaded, 

the fastener of FIGURE 13 being adapted to be utilized engages mc sneei i4 wniie rotatmg at high speeds it 

to initially form an elongated aperture in sheet metal, to 35 will have a tendency to pierce the sheet 14 and laterally 
thread the elongated aperture formed thereby, and to outwardly deflect the portions 38 and 40 disposed on the 
simultaneously secure two sheet metal sections such as front and rear sides of the sheet 14 in the manner illus- 
those illustrated m FIGURE 7 of the drawings together. trated in FIGURE 2 of the drawings. Then, as the drill 
Keferring now more specifically to the drawings, the 10 is advanced in a manner such that the constant diam- 
numeral 10 generally designates the improved drill of the 40 eter portion 28 is disposed in the resultant aperture 42 
mstant inven^^^ ^ the portions 40 of the sheet 14 will appear as illustrated 

In FIGURE 1 of the drawings the drill 10 is shown sup- in FIGURE 3 of the drawings appreciably elongating the 
ported by a conventional chuck illustrated in phantom aperture 42. Likewise, the portions 38 will also have a 
lines and generally designated by the reference numeral tendency to elongate the apertoire 42. Then, as the shoul- 
12 and with the dnll 10 positioned above a section 14 of 45 der 30 is moved downward into engagement with the por- 
relatively soft material with the section 14 heing backed tions 38, the latter will he coiled outwardly and down- 
by a suitable apertured hacking member 16. wardly and compacted against the upper or front face 
It is to be noted that the apertured backing member 15 44 of the sheet 14. Thereafter, when a second sheet 46 is 
_?!f:!L^i ^.'^^^i^" ^" A"^^^^ secured to the sheet 14 by means of a metal screw 48 

5Q or the like passed through a suita-ble apertiire SO formed 
in the sheet 46 and secured in the elongated aperture 42 
formed in the sheet 14, the threaded shank portion 52 of 
the fastener 48 will he threadedly engaged with the por- 
tion of the sheet 14 defining the aperture 42 throughout 
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portions of the sheet 14 resulting from a drilling opera- 
tion iby the drill 10 but that the backing member 16 is 
provided only to prevent excessive deflection of the sheet 
14 in the area adjacent to that in which the aperture is 
to be formed. 



Tu^ rt^'u -fn • 1 J £ . , . "^^ ^"^'^^ ueiiQuig me aperture 42 tnrouefaout 
J^lrrt} ti ^ ^I'^ ^""^ }^ ^^^'^^ 55 a greater portion of its length than a comparable threaded 
, rererred to as a base end portion and which is ffrinnpfl fastp.npr Q^rMr^nrr tv,» c.^^ * 
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•be referred to as a base end portion and which is gripped 
hy the chuck or chuck assembly 12. The drill 10 includes 
a second or work-engaging end portion 20 including a 
terminal end portion 22 which gradually tapers in diam- 



fastener 54 securing the same sheet 46 to a mounting 
sheet 56 having an aperture 58 formed therein in the con- 
ventional manner -by the removal of material from the 
sheet 56 in the area of the aperture 58 resulting in an 



et« its free ternuna, end which sharply'-poTnud eo ^ ^ ^^^tZ ZJ^^^J^Z^ to th^ 



as at 24 

From a comparison of FIGURES 1, 2, and 4 of the 
drawings it may he seen that the rate at which the tapered 
terminal end portion 22 tapers diminishes per nnit of 
length of the terminal end portion toward the sharply 
pointed free terminal end 24. It may be seen that a seg- 
ment of a cylinder may be disposed tangent to the periph- 
ery of the tapered end portion 22 and that the varying 
rate of duninishing taper of the end portion -may be de- 
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thickness of the mounting sheet 56. -In addition, the coiled 
and compacted portions 38 will act to slightly dimple the 
sheet 46 afeout the aperture 50 formed therein thereby 
preventing shifting of the panel or sheet 46 relative to 
the sheet 14. 

With attention now invited to FIGURE 9 of the draw- 
ings there may be seen a modified form of drill generally 
referred to hy the reference numeral 60 and which is 
substantially identical to the drill 10 except that the work 



ft^^A u J' liiftjf uv- ouuaLauuauy juenucai 10 me drill 10 excent that the work 

Gamete"; J^t"'trltT'' H ' "f"^ '^'V^" 70 «"8«si"g «=nd portion 64 thereof lerminaLsIn a lower 

^..H nnl K ■ ^ • P""^""^ However, there conical end portion 64 which is truncated and includes a 

need not be a variance m the rate of taper of the end por- lower end face 66. The drill 60 is adapted to form Ae 

fondft „ ' f ^"'^"y "P^^^^e 68 i" sheet metal paTel 70 

condmons warrant such a shghtly modified tapered end after a smaller diameter aperture (not shown) is formed 

^ ' 75 in the panel 70 with another tool such as drill 10. Then 
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such a smaller diameter aperture may be enlarged and 
elongated by means of the drill 60 in the same manner in 
which the aperture 42 is enlarged and elongated hy the 
drill 10 after the free terminal end 20 of the drill 10 has 
pierced the sheet 14. - 

In FIGURE 10 of the drawings there is illustrated an- 
other modified form of drill generally referred to by the 
reference numeral 72 and which comprises a substantial 
duplicate of the operative portions of the drill 10 except 
that the upper end portion of the contsant diameter shank jq 
portion 74 thereof is externally threaded as at 76 so as 
to 'be adapted to form threads in the elongated aperture 
78 formed thereby in the sheet 80 as at 82 after the aper- 
ture 78 has been formed and has received therein the 
lower end portion of the constant diameter portion 74. 15 

With attention now directed more specifically to FIG- 
URE 1 1 of the drawings there may be seen still another 
modified form of drill generally referred to by the refer- 
ence numeral 84 and which is substantially identical in 
construction, as far as the working portions thereof are 20 
concerned, to the twist drill 60 except that the constant 
diameter shank portion 86 thereof is longer than the 
constant diameter shank portion 62 of the drill 60 and has 
its upper end portion externally threaded as at 88 in the 
manner in and for which the upper end portion of the 25 
shank portion 74 is externally threaded so as to be adapted 
to form an enlarged aperture 90 in a sheet metal panel 
92 after a small diameter aperture is initially formed 
therein and to externally thread the enlarged and axially 
elongated aperture 90 as at 94. 30 

With attention now invited to FIGURE 12 of the draw- 
ings there may be seen yet another modified form of 
drill generally referred to by the reference numeral 96 
and which is substantially identical to the drill 84 except 
that the tapering lower end portion 98 terminates in a 35 
terminal end portion 100 in the form of a conventional 
twist drill whereby the drill 96 may be utilized to initially 
form a small diameter aperture in a sheet metal panel by 
conventional drilling methods and then to enlarge and 
axially lengthen the small diameter aperture prior to 40 
forming threads in the resultant enlarged and axially 
elongated aperture 102 formed in the panel 104. 

With attention now directed to FIGURE 13 of the draw- 
ings there may be seen yet another modified form of drill 
generally referred to by the reference numeral 106 and 
which is very similar in construction to the twist drill 72 
but which includes a diametrically enlarged fastener-type 
head portion 108 provided with a suitable screwdriver kerf 
110. The fastener 106 is capable of forming the threaded 
aperture 78 in a panel or sheet 80 and threadedly engaged 
with the panel 80 to secure a second panel having a slight- 59 
ly larger diameter aperture formed therein to the panel 
80 in very much the same manner in which the panel or 
sheet 46 is secured to the sheet 14. 

The foregoing is considered as illustrative only of the 
principles of the invention. Further, since numerous modi- 55 
fications and changes will readily occur to those skilled 
in the art, it is not desired to limit the invention to the 
exact construction and operation shown and described, 
and accordingly all suitable modifications and equivalents 
may be resorted to, falling within the scope of the inven- 
tion as claimed. 

What is claimed as new is as follows: 

1. A radius drill comprising an elongated shank member 
adapted to be rotated about its longitudinal axis and in- 
cluding a first end portion adapted to be gripped in a 35 
chuck assembly and a second work-engaging end por- 
tion, said second work-engaging end portion including a 
terminal end portion gradually tapering in diameter to- 
ward its free terminal end, said free termmal end being 
sharply pointed, the cross-sectional shape of said tapering 70 
end portion being circular throughout its length and there- 
fore completely free of cutting edges adapted to remove 
material from a sheet of material through which said 
tapering end portion is being advanced during rotation of 
said shank member. 75 



2. The combination of claim 1 wherein the rate at 
which the diameter of said terminal end portion diminishes 
per unit of length of said terminal end portion decreases 
toward said sharply pointed free terminal end. 

3. The combination of claim 1 wherein said tapering 
terminal end portion terminates at its major diameter end 
in a constant diameter portion of said second end portion 
of said shank member extending toward said one end por- 
tion, said shank member including means defining an an- 
nular generally radially outwardly extending shoulder de- 
fining the end of said constant diameter portion. 

4. The combination of claim 3 wherein the radial face 
of said shoulder includes a shallow circumferential groove 
opening toward said terminal end and whose inner pe- 
ripheral portion is defined by said constant diameter por- 
tion. 

5. The combination of claim 4 wherein said shoulder 
extends radially outwardly beyond the radial outermost 
portion of said groove. 

6. The combination of claim 1 wherein said tapering 
terminal end portion terminates at its major diameter and 
in a constant diameter portion of said second end portion 
of said shank member extending toward said one end por- 
tion, said shank member including means defining an an- 
nular generally radially outwardly extending shoulder de- 
fining the end of said constant diiuneter portion, the rate 
at which the diameter of said terminal end portion dimin- 
ishes per unit of length of said terminal end portion de- 
creasing toward said sharply pointed free terminal end. 

7. The method of forming an aperture in a sheet of 
relatively soft metal, said method comprising the uninter- 
rupted succession of steps of initially piercing the sheet in 
a nonplastic area thereof independent of heating said area 
suflScient to render the latter appreciably softened to form 
a small diameter aperture therein, then enlarging said 
small diameter aperture by simultaneously applying gen- 
erally perpendicular forces to each portion of the sheet 
defining said small diameter aperture in generally radially 
outward and also tangential directions, relative thereto, in 
a manner displacing at least some of said portions later- 
ally outwardly of both sides of said sheet in areas extend- 
ing circumferentially about the enlarged aperture thereby 
appreciably increasing the axial length of said aperture 
beyond the thickness of said sheet. 

8. The method of claim 7 including the step of compact, 
ing the laterally outwardly displaced portions of said sheet 
disposed on one side thereof by applying a force thereon 
in a direction toward said sheet from said one side thereof. 

9. The method of claim 8 wherein the step of compact- 
ing is performed while containing the last-mentioned later- 
ally outwardly displaced portions against displacement in 
the plane of said plate. 

10. A radius drill comprising an elongated shank mem- 
ber adapted to be rotated about its longitudinal axis and 
including a first end portion adapted to be gripped in 
a chuck assembly and a second work engaging end por- 
tion, said second work engaging end portion including a 
terminal end portion gradually tapering in diameter to- 
ward its free terminal end, the cross-sectional shape of 
said tapering end portion being circular throughout its 
length and therefore completely free of cutting edges 
adapted to remove material from a sheet of material 
through which said tapering end portion is being ad- 
vanced during rotation of said shank -member. 

11. The convbination of claim 10 wherein said tapering 
terminal end portion terminates at its major diameter 
end in a constant diameter portion of said second and 
portion of said shank member extending toward said one 
end portion, said shank member including means defin- 
ing an annular generally radially outwardly extending 
shoulder defining the end of said constant diameter por- 
tion. 

12. The combination of claim 11 wherein the radial 
face of said shoulder includes a shallow circumferential 
groove opening toward said terminal end and whose 
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inner peripheral portion is defined by said constant di- 
ameter portion. 

13. The combination of claim 10 wherein said taper- 
ing terminal end portion terminates at its major diameter 
end in a constant diameter portion of said second end 
portion of said shank member extending toward said one 
end portion, said shank member including means defining 
an annular generally radially outwardly extending shoul- 
der defining the end of said constant diameter portion, 
said constant diameter portion being threaded. 

14. The combination of claim 13 wherein said shoul- 
der comprises a diametrically enlarged head portion in- 
cluding specific configuration features adapting said head 
to be gripped and turned by a hand tool. 

15. The combination of claim 10 wherein said taper- 
ing terminal end portion terminates at its major diameter 
end in a constant diameter portion of said second end 
portion of said shank member extending toward said one 
end portion, said shank member including means defining 
Ian annular generally radially outwardly extending shoul- 
der defining the end of said constant diameter portion, said 
free terminal end comprising an elongated twist drill 
forming an extension extending axially of said shank 
member and adapted to form a first aperture in a piece of 
sheet work to be subsequently enlarged and axially elon- 
gated by said tapering end portion of said shank member. 

16. The combination of claim 7 including the final 
step of forming threads in said enlarged diameter aper- 
ture. 

17. A radius drill comprising an elongated shank mem- 
ber adapted to be rotated about its longitudinal axis and 
including a first end portion adapted to be gripped in a 
chuck assembly and a second work-engaging end por- 
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tion, said second work-engaging end portion including a 
terminal end portion gradually tapering in diameter to- 
ward its free terminal end, said free terminal end being 
sharply pointed, the rate at which said second work-engag- 
ing end portion tapers gradually diminishing per unit of 
length toward the sharply pointed free terminal end there- 
of, said terminal end portion being free of edges thereof 
capable of effecting a cutting action on a sheet of ma- 
terial through which said terminal end portion is advanced 
during its rotation. 
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